Effect of nitric oxide in amyloid fibril formation on transthyretin-related amyloidosis.
Although oxidative stress is said to play an important role in the amyloid formation mechanism in several types of amyloidosis, few details about this role have been described. Amyloid is commonly deposited around the vessels that are the primary site of action of nitric oxide generated from endothelial cells and smooth muscle cells, so nitric oxide may be also implicated in amyloid formation. For this study, we examined the in vitro effect of S-nitrosylation on amyloid formation induced by wild-type transthyretin, a precursor protein of senile systemic amyloidosis, and amyloidogenic transthyretin V30M, a precursor protein of amyloid deposition in familial amyloidotic polyneuropathy. S-Nitrosylation of amyloidogenic transthyretin V30M via the cysteine at position 10 was 2 times more extensive than that of wild-type transthyretin in a nitric oxide-generating solution. Both wild-type transthyretin and amyloidogenic transthyretin V30M formed amyloid fibrils under acidic conditions, and S-nitrosylated transthyretins exhibited higher amyloidogenicity than did unmodified transthyretins. Moreover, S-nitrosylated amyloidogenic transthyretin V30M formed more fibrils than did S-nitrosylated wild-type transthyretin. Structural studies revealed that S-nitrosylation of amyloidogenic transthyretin V30M induced a change in its conformation, as well as instability of the tetramer conformation. These results suggest that the nitric oxide-mediated modification of transthyretin, especially variant transthyretin, may play an important role in amyloid formation in senile systemic amyloidosis and familial amyloidotic polyneuropathy.